Biphasic regulation of the messenger ribonucleic acid coding for the estrogen receptor by cyclic adenosine 3':5'-monophosphate in tumor Leydig cells.
In this report we show that the mRNA level for the estrogen receptor (ER) is regulated by 8-bromo cyclic AMP (8-Br-cAMP) and human chorionic gonadotropin in a mouse tumor Leydig cell line (MA-10 cells). When the MA-10 cells were cultured in the presence of the cAMP analogue for varying time periods, a transient increase in the level of ER mRNA was observed. Short time incubation (0-2 h) with 8-Br-cAMP enhanced the expression of ER mRNA (2-fold), whereas longer times of incubation (6 h) had the opposite effect (the level of ER mRNA was reduced by 60-70%). The inhibitory effect of 8-Br-cAMP on ER mRNA was not counteracted by aminoglutethimide, an inhibitor of steroidogenic enzymes, indicating that this effect is not mediated via steroids (progesterone). Treatment of 8-Br-cAMP for 6 h caused a concentration-dependent inhibition of ER mRNA with a half-maximal effect of approximately 150 microM. Increasing concentrations of human chorionic gonadotropin for 6 h was also associated with a biphasic effect on the ER mRNA level. Low concentrations (0.20-0.40 ng/ml) increased ER mRNA in the MA-10 cells whereas the highest concentration (20 ng/ml) caused a suppression of this mRNA. In contrast to the biphasic effects observed for the ER mRNA, the level of the regulatory subunit type II beta of the cAMP-dependent protein kinase (protein kinase A) was enhanced in a concentration-dependent manner by human chorionic gonadotropin. Furthermore, 8-Br-cAMP stimulated the mRNA for regulatory subunit type II beta (10- to 20-fold) by all concentrations examined (50-1000 microM). The observations reported here indicate that the expression of ER mRNA is regulated both by endogenously formed and exogenously added cAMP and that there may exist regulatory loops between the steroid and the cAMP/protein kinase A systems.